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In Reply .Refer to 
RTC Case T h  1883-03 

Mr. Ron Alexander 
Analax Corporation 
5904 Richmond Highway, Suitc 300 
Alexandria, VA 22303 

United States Department of State 

Bweau of Polifical-Milirary Affairs .. 
Directorme of Dgfense Trade Con.rrol.y 

Washington, D. C. 20522-01 12 

YOUR LETTER DATED: April 23,2003 
AGREEMENT FOR TcchnicaI Assistance 
FOREIGN LICENSEE: Bristol Aerospace Ltd-Canada 
COMMODTT: Technical Data and Assistance Related to thc Launch of SciSat-I 

Satellite QIZ Pegasus XL Space Launch. Vehicle 

Dear Mr. Alexander: 

The Department of State approves the request s1s identified subjcct to the limitations, provisos or 
other requirements stated below. The agreement may not enter into force until time 
requirements have been satisfied. Any request for extension must be submitled to thc 
Dcpartrnent for approval no later than 60 days prior to the authorized expiration date. 

Sincerdy yours, 

Trade Controls Licensing 

LIMITATIONS. PROVISOS AND OTHER WOUI'REMENTS: 

? . This authorization expires December 31,2006. 

2. Tf the agreement grants any rights to sublicense, prior to the release of any tec.hnica1 daxa, the 
subljcensee must execute a Non-DiscIosure Agreement: (NDA) incorporating a11 the provisions 
of the basic agreement which refer to the U.S. Government and the Department of State (ie., 
22 CFR 124.8 and/or 124.9). Copies ofthe. cxecuted NDAs, referencing this DTC case number, 
must be maintained by the applicant for five ycars from the expiration of the agreement. 

3: No shipments of eirhm hardware, sofmare, technical data or defcnse services may take place 
against @ i s  agreement until such time as the agrcement has been executed by all parties. In 
accordance With 22 CFR 124.414, a copy of the signed agreement, revised as may be rcquired 
hereby, must be submitted to th is  office within 30 days from the date that it is signed. If a 
decision is made not to execute the approvcd agreement, you must so inform this office within 
60 days. , 
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4. If the agreemmt is not executed within one year of the date ofthis approval, a written rcport 
as to the status ofthe agrement must be submitted to this office on an annual basis until the 
requirements of 22 CFR 124.4 or 22 CFR 124.5 have been sa.tisficd. 

5. Shipment ofhardware against this agreemmt under the provisions of22 CFR 123.16(b)(l) or 
by separate license (ie., DSP-5) is not authorized: Hardware shipment may take place only after 
the Departnient of State approvcs an mendmmt to the agreement. 

6. This agreement MUST ,BE limited to provision of launch services as  described in the 
application, with thc following exception: because the on-orbit checkout role was not defined in 
either the Joint Mission ImpIementation Plan or the applicant's SOW, on-orbit checkout 
participation is NOT authorized. 

7, The applicant MUST NOT rclcasc detailed design data or conccpts, design methodology, or 
manufacturing know-how for the Pegasus launch vehicle, componentsp and ground support 
cquipmcnt. Technical proccdurcs (to include thhe launch vehicle countdown procedure) that arc 
l t i ~ ~ c h  vclicle specific arc NOT authorized for release. 

8. The applicant MUST NOT providc any technical assistance to the consignee(s) which might 
assist the consignee(s) in the design, development, or aihanceineut of contemplated or existing 
space systems, launch facilities, or launch processedoperations. 

8. 4-11 a~a=tA~dpmtal~rn ,rP;F;nJiitinn MT TST BB afifinrnnlishhnfl striFt1Y kv thhe. rg8RRnSiRig ~&.Tfig~. 
Collaborative failure analysis with foreign parties is NOT authorized. Anomalyhon- 
conformancdfailure reports MUST BE limited to functional block diagrams, top-level 
descriptions, and drawings/schmatics that do not reveal dctailcd design. Data MUST NOT 
contain system engineering processes, techniques, or methodologies. 

1O.Informa.tion on U.S. Government (USG) systems, operations, limitations, or capabilities that 
is NOT already in the public domain must NOT be offered, discussed, or releascd. 

1 1. Launch failure analysis or investigation is NOT authorized under this liccnse. In case of a 
launch failure, discussions or transfer ofany teclinicd data MUST BE the subject of a separatc 
license suibinitted for department of sbte approval. 

12. There MUST BE NO unmonjtored or unescorted access to the launch vehicle or any 
controlled equipment or technical data related to the launch, unless otherwise authorized by a 
license. Whenever forsign nationals arc prosent, inonitoring MUST BE on n 24-hour basis by 
US. p a h i p a n t s  throughout launch preparations, satellite mating/demating, test and chcckoue, 
launch, and debris rccovery. 
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13. The applicant MUST maintain a Iibrary of released technical data subject to USG inspection 
and audit. The cost o f  DOD participation in any audit performed by the USG is reimbursable to 
the DOD. 

14. Applicant must provide NASA HQ, Code XD/Paula Geisz, 300 E. Street, SW, Washington, 
D.C. 20546, with a copy of this Department of State approval memo (license), and signed 
Technical Assistance A g r c m ~ ~ t .  

15. NASA-controlled technical data listed in this T U  is approved for transfer. Transfer of other 
NASA non-public-domain technical data in support ofthis TAA requires NASA approval. 
Contact Ms. Paula Geisz for approval (phone: 202-358-1 620, fax: 202-358-4080, c-mail: 
pgeisz@hq.nasa.gov). 



LETTERHEAD 
 
 
Director, Office of Defense Trade Controls Licensing  March 31, 2003 
U.S. Department of State  
MD/DTCL, SA-1, 13th Floor  
2401 E St., NW  
Washington, DC 20037 
  
Dear Mr. Maggi: 
 
I, the undersigned, am a U.S. person as defined in 22 CFR 120.15 and I am a responsible 
official empowered by the applicant to certify the following in compliance with 22 CFR 
126.13: 
 
1. Neither the applicant, its chief executive officer, president, vice-presidents, other 
senior officers or officials (e.g., comptroller, treasurer, general counsel) nor any member 
of the board of directors is: 
 
 a. The subject of an indictment for or has been convicted of violating any of 
the U.S. criminal statutes enumerated in § 120.27 of this subchapter since the effective 
date of the Arms Export Control Act, Public Law 94329, 90 Stat. 729 (June 30, 1976); or  
 
 b. Ineligible to contract with, or to receive a license or other approval to 
import defense articles or defense services from, or to receive an export license or other 
approval from, any agency of the U.S. Government 
 
2. To the best of the applicant's knowledge, no party to the export as defined in 
Section 126.7(e) has been convicted of violating any of the U.S. criminal statutes 
enumerated in 22 CFR 120.27 since the effective date of the Arms Export Control Act, 
Public Law 94329, 90 Stat. 729 (June 30, 1976), or is ineligible to contract with, or to 
receive a license or other approval to import defense articles or defense services from, or 
to receive an export license or other approval from any agency of the U.S. government, 
and   
 
3. The natural person signing the application is a responsible official who has been 
empowered by the applicant and is a citizen of the United States. 
 
I have enclosed an original and one (1) copy of an addendum sheet prepared in 
accordance with 22 CFR 126.13(b) listing the complete names and addresses of all U.S. 
consignors and freight forwarders and all foreign consignees and foreign intermediate 
consignees involved in the transaction. 
  
Ron Alexander 
Sr. Vice President/Chief Financial Officer 
Analex Corporation 
(703) 329-9400  x238 
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Consignors, Freight Forwarders, and Consignee. 
 

 
U.S. Consignors: 
 
 Analex, Corporation 
 O&C, Rm. 2006 

MC:  Analex-1 
Kennedy Space Center, FL  32899 

 
 
 Analex Corporation 

Building 840, Rm. A102 
Vandenberg AFB, CA  93437 

 
 
Freight Forwarders: 
 
 FedEx World Service Center 

2205 W Hwy 520 
Cocoa, FL 32926  

 
 FedEx World Service Center 

Airport Area 
3070 Skyway Dr 
Santa Maria, CA 93455  

 
Sole Consignee: 
 
 Bristol Aerospace Limited 
 660 Berry Street 
 Winnipeg Manitoba, 
 Canada R3C 2S4 
 
 
 



 
 
 
 
 
 

EXHIBIT 1 
 
 
 
 

Technical Assistance Agreement (TAA) 



Technical Assistance Agreement for SciSat 1 

This agreement is entered into between Analex Corporation (Analex), an entity incorporated in 
the state of Delaware with offices at 5904 Richmond Highway, Suite 300, Alexandria, VA 22303 
and Bristol Aerospace Limited (Bristol), a Canadian company with ofices located at 680 Berry 
Street, P.O. Box 874, Winnipeg, Manitoba, Canada R3C 2S4 and is effective upon the date of the 
last paty to sign the agreement. 

WHEREAS AnaIex will provide technical assessment and mission qualification pre-launch 
sexvices for Science Small Satellite 1 (SciSat 1) to Bristol under its Expendable Launch Vehicle 
Integrated Support PLWS) conwad with NASA, and 

WHERlEAS Bristol will design, manufadure, produce, and assemble the SciSat 1 spacecrafl; 

NOW THEIREFORE, the parties desire to enter into the Technical. Assistance Agreement as 
follows: 

1. The National Aeronautics and Space Administration (NASA) has negotiated a formal 
Memorandum of Understanding or MOU (ANNIEX A) with the Canadian Space Agency that has 
the former agree to use its launch services contract to launch the Canadian-built SciSat 1; to 
support its operations once on orbit, checked out, and hnctioning; and to share the Earth science 
data that SciSat J will produce, The MOU calls for the signatories' centers and contractors to 
produce a detailed breakout of the tasks and responsibilities o f  the parties called a Joint Mission 
Implementation Plan or JMJP (ANNEX B) that shall be empowered by the MOU and have the 
force of an international agreement. 

The Canadian Space Agency has contracted with Bristol Aerospace Limited, the SciSat 1 prime 
contractor, for the spacecraft and Bristol is integrating sensors and Canadian components for the 
Atmospheric Chemistry Experiment (ACE) sensors, a Fourier Transform Spectrometer (ACE- 
FTS) and MAESTRO, which stands for "Measurements of Aerosol Extinction in the 
Stratosphere and Troposphere Retrieved by Occultation" described in Exhibit 2; 
communications; spacecraft orientation, navigation, and control systems; and on-board logistics 
and components. 

NASA has contracted with Analex to provide the on-site payload-to-launch vehicle integration 
services under the ELVIS contract with NASA's Kennedy Space Center (which operates NASA's 
facilities at Vandenberg AFB, California.) Analex' role will be to provide on-site technical, 
security, and administrative support to launch services personnel and to assist in the technical 
preparation ofthe spacecraft at Vandenberg, which necessitates this agreement. 

This Technicd Assistance Agreement ( T U )  i s  required so that Analex can cany out its 
responsibilities. Analex personnel will perform the work on site at Vandenberg AFJ3, California 
to get the launch vehicle and SciSat 1 payIoad integrated and ready for launch, and will then 
assist with on-orbit checkout and othcr tasks required of it by the JMIP and the ELVIS contract 
Statement of Work or SOW (ANNEX C). 



Analex must be able to work closely with the U.S. launch smvices provider, Orbital Sciences 
Corporation (OSC), and with the Canadian payload contractor, Bristol. Analex’ work with OSC 
and Bristol may involve any or all of the services, tasks, and technical data described in tbe JMIP 
and the ELVIS SOW. That is, Analex must be able to help integrate the spacecraft payload with 
the launch vehicle, assure its interfaces with pound systems are optimal, solve engineering and 
technical problems on the spot, and p d o m  other, related work with Bristol at Vandenberg. 

This TAA does not include Orbital Sciences Corporation, or Analex Corporation’s subcontractor 
America l[ntellicom, Inc. (aka NSolutions). OSC has its own TAA with Bristol, AG 2104-00, 
Amendment 1, and the other firms will submit their own license or TAA applications if these 
prove to be necessary. 

2. 
under U.S. Government Regulations and as such, it is an independent agreement bdween the 
parties, the terns of which will prevail, notwithstanding any conflict or inconsistency that may 
be contained in other arrangements between the parties on the subject matter. 

It is understood that this Technical Assistance Agreement is entered into as required 

3 .  
Arms Regulations (ITAR) ofthe U.S. Department of State and that more particularly in 
accordance with such regulations the following conditions the following conditions apply to this 
agreement: 

The parties agree to comply with all applicable sections of the International Traffic in 

I. ITAR Section 124.7 

(1) 
with Bristol may involve any or all of the services, tasks, and techdcal. data described in the 
JMlP and the ELVIS SOW. That is, Analex must be able to help integrate the spacecraft 
payload with the launch vehicle, assure its interfaces with ground systems are optimal, solve 
engineering and technical problems on the spot, and perform other, rclated work with Bristol at 
Vandenberg. 

Analex will work with the Canadian SciSat 1 payload contractor, Bristol. Analex’ work 

(2) 
vehicle and pre-launch engineering support. This includes providing data From the NASA’s 
Total Zrradiance Monitor (TIM) expenment, providing NASA engineering support for CSA 
spacecraft design and development (including mission design, associated Interface Control 
Documents or ICDs, payload processing and integration), identifjing and implementing mission 
unique requirements, providing early orbit engineering support, and providing NASA oversiat 
of SciSat 1 program as needed to satisfl requirements of the ICD. NASA and its contractors will 
jointly develop and veri@ ICDs on the interface between SciSat 1 and the launch vehicle. 
Analex will support NASA with payload integration and testing (I&T) services on the launcher. 

NASA has procured and will provide launch services on an OSC Pegasus XL-class 

All communication will be through and to the primary Spacecraft Point of Contact (S/C POC), 
the Spacecraft Project Manager, and the primary Launch Services POC, the NASA Launch 
Senices Project Manager (MIM). Neither agency will interact with the other’s contractors 
without prior approval of  the other. Interaction between the agencies’ contractors is permissible 
in order to expedite joint technical issues as appropfiate. 

07/28/2003 89:40 7033298187 ANALEX CORP PAGE 03/06 



Meetings and telecons will take place as necessary to maintain control of respective areas of 
responsibility, on an as required basis. As a general rule, no contractors will be in attendance 
without prior approval, on an as needed basis. 

Working Groups will be conducted in accordance with the ELWS contract. 

Reviews and Launch Site Activities will be on an as required basis, and parties Will be invited to 
attend as appropriate. 

Technical interface will include XCDs., Contamination control plans, Launch Site Test Plan, 
Launch Site Procedures, etc., as per the JMIP and the list of documents at EXHIBIT 3. No 
hardware will be shipped under this agreement. If it becomes necessary for Analex to ship 
hardware to Bristol, a separate export license will be applied for. 

(3) 
until Marc 3, 2006. 

This TAA is to eater into effect on the date of the final signature and is remain in effect 

(4) 
U.S., mostly ifnot exclusively at Vandenberg Air Force Base, California and in its vicinity. 
Analex will deliver on-site mpport services to Bristol’s Canadian personnel at Vandenbcrg ox in 
its vicinity. 

Technical data will be shared with Bristol in Canada and with their employees in the 

IL ITAR Section 124.8 

(1) 
the prior written approval of the Department of State of the U. S. Government .” 

“This agreement shall not enter into force, and shall not be amended or extended without 

(2) “This agreement is subject to all United States laws and regulations relating to exports 
and to al l  administrative acts ofthe U.S. Government pursuant to such laws and regulations.” 

(3) 
not affect the performance of any obligations created by prior contracts or subcontracts which the 
parties may have individuaUy or collectively with the U.S. Governmmt.” 

“The parties to this agreement agree that the obligations contained in this agreement shall 

(4) 
any possible infjingmmt or privately owned patent or proprietary rights, either domestic or 
foreign, by reason of the U.S. Government’s approval of this agreement.” 

“No liability will be incurred by or attributed to the U.S. Government in connection with 

(5) 
this agreement and any defense article which may be produced or manufactured fkom such 
technical data or defense service may not be transfenred to a person in a third country or to a 
national ofa  third country except as specifically authorized in this agreement unless prior written 
approval of the Department of State has born obtained ” 

“The technical data or defense service exported from the United States in hrtherance of 
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(6) “All provisions in this agreement which refix to the United States Government and the 
Departxnent of State will remain binding on the parties after the termination of the agreement.” 

IN WITNJ3SS WHEREOF, the parties hereto have caused this agreement to be executed 
effective as ofthe day and year above provided. 

Analex Corporation 

Ronald B. Alexander 

Senior Vice President - ChiefFinancial Officer 

28 July 2003 



(6) “All provisions in this agreement which refer to the United States Government and the 
Department of State will remain binding on the parties after the termination of the agreement.” 

IN WITNESS WHEREOF, the parties hereto have caused this agreement to be executed 
effective as of the day and year above provided. 

For: Bristol Aerospace Limited 

For: Analex Corporation 

By: 

Title: 

Date: 

TOTAL P.04 



 
 
 
 
 
 

ANNEX A 
 
 
 
 

SciSat 1 Memorandum of Understanding (MOU) 
 

Between NASA and CSA 
 



























 
 
 
 
 
 

ANNEX B 
 
 
 
 

CSA/NASA 
 

SciSat 1 Joint Mission Implementation Plan (JMIP) 
 
 











































 
 
 
 
 
 

ANNEX C 
 
 
 
 

NASA KSC / Analex Corporation 
 

Expendable Launch Vehicle Integrated Services 
(ELVIS) Contract Statement of Work (SOW) 
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1.0 Safety 
 

ANALEX shall perform systems safety assessments, procedure reviews, and operations surveillance of 
spacecraft contractor design, integration, and test activities to ensure the identification and assessment, 
and elimination, or control of hazards. 
 
1.1 Systems Safety Assessments 
 

ANALEX shall perform system safety assessment of mission unique design, integration, test 
activities, and launch preparations.  ANALEX shall participate in the tailoring of applicable safety 
requirements.  ANALEX shall review and provide assessment of Spacecraft and Expendable 
Launch Vehicle (ELV) Missile System Pre-launch Safety Packages (MSPSP) or equivalent 
documents, variance requests, and design changes.   

 
1.2 Procedure Reviews 

 
ANALEX shall review all integrated procedures classified as hazardous to ensure hazardous 
operations are identified and appropriate safety precautions are implemented.  In both cases, 
ANALEX shall assess all non-hazardous procedures to ensure proper classification.   

 
1.3 Safety Surveillance and Support of Operations 

 
ANALEX shall perform safety surveillance and assessments of all hazardous operations for 
NASA and Non-NASA missions when processing takes place on NASA property or within a 
NASA facility.  ANALEX shall perform safety surveillance of all NASA mission integration 
activities that are classified as hazardous and are being performed on Launch Service Provider 
(LSP) property or within a Launch Service Provider (LSP) facility. 

 
1.4 Participation in Meetings, Reviews, and Working Groups 

 
ANALEX shall participate in NASA, Launch Service Provider (LSP) and spacecraft contractor, 
meetings/reviews including, status meetings, Technical Interchange Meetings, Design Reviews, 
Phase Safety Reviews, Payload Safety Working Groups, and Ground Operation Working 
Groups for NASA missions and other processing operations in NASA’s assigned facilities.  

 
1.5 Safety Training 

 
ANALEX shall develop and conduct safety training including all required facility access/safety 
training for all NASA customers, NASA transient/resident, and contractor personnel for each 
NASA mission.   

 
1.6 Quality Surveillance of Launch Service Provider (LSP) 

 
ANALEX shall provide surveillance at all manufacturing, processing, testing, and launch site 
locations.  ANALEX shall participate in local reviews, meetings, pertinent tests and local site 
visits.   

 
1.7 Design Reviews: 

 
ANALEX shall participate in Preliminary Design Reviews (PDR), Critical Design Reviews (CDR), 
and Design Certification Reviews (DCR), Mission Unique Requirements Reviews (MURR), 
Mission Unique Preliminary Design Reviews (MUPDR), and Mission Unique Critical Design 
Reviews (MUCDR). ANALEX shall review and provide technical assessment of Design 
restrictions, limitations and known violations including system safety, hardware and software.   
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1.8 Production Reviews 
 
ANALEX shall participate in Hardware Acceptance Reviews (HAR), Pedigree Reviews, 
Production Reviews, and Pre-Vehicle-On-Stand Reviews (Pre-VOS).  ANALEX shall review and 
provide technical assessments on any build paper, test results, non-conformance reports, 
discrepancy history, failure analysis, waivers, deviations, and MRB’s presented at reviews.  

 
1.9 NASA Launch Readiness Reviews 

 
ANALEX shall attend Pre-Launch Readiness reviews (LRR and FRR) and launch activities.   

 
2.0 Launch Site Support Engineering 
 

ANALEX shall work with the NASA Launch Site Integration Manager (LSIM) for all ground processing 
mission activities and provide launch site support documentation, launch site operational services, 
launch operations management support, and launch site administrative services.   The NASA Launch 
Site Integration Manager (LSIM) is the primary interface and ANALEX is the secondary interface.  
ANALEX shall represent the NASA Launch Site Integration Manager (LSIM) position at meetings, 
teleconferences, design reviews, technical interchange and working group meetings when the NASA 
Launch Site Integration Manager (LSIM) cannot attend. 
 
ANALEX shall be the point of contact (POC) between spacecraft projects and other organizations 
including the Eastern Range (ER) and the Western Range (WR), Government/Commercial Payload 
Processing Facility (PPF)s, and Launch Service Provider (LSP)s.   
 
2.1 Launch Site Documentation Services 

 
ANALEX shall provide launch site documentation services. 

 
ANALEX shall gather all documentation requirements from the payload customers by direct 
communication and through attendance to spacecraft and Launch Service Provider (LSP) 
meetings.  ANALEX shall travel to the meetings if not held locally possibly involving foreign 
travel.   These meetings include, but are not limited to the following: Project Kick-Off Meeting, 
Preliminary Design Review, Critical Design Review, Mission Integration Working Group 
meetings and teleconferences, Ground Operations Working Group meetings and 
teleconferences, Technical Interchange meetings, Pre-Ship review meetings.  Launch Site 
Readiness Review, Flight Readiness Review, Launch Readiness Review.  ANALEX shall use 
the information gathered and provide documentation services. 
 

2.2 Launch Site Support Plan (LSSP) 
 

ANALEX shall coordinate with payload customers in the identification, definition, and 
documentation of their requirements in the Launch Site Support Plan (LSSP).  ANALEX shall 
publish and distribute preliminary and baseline versions of the Launch Site Support Plan (LSSP) 
with revisions as necessary.  ANALEX shall catalog and incorporate changes to the Launch Site 
Support Plan (LSSP) and conduct detailed reviews with the payload customer in order to refine 
the document.   
 

2.3 Program Introduction (PI) document for the Range 
 

ANALEX shall coordinate with payload customers in the identification, definition, and 
documentation of their requirements in the Program Introduction (PI) document and submit to 
the Range.   
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2.4 Program Requirements Document (PRD) for the Range 
 

ANALEX shall coordinate with payload customers in the identification, definition, and 
documentation of their requirements in the Program Requirements Document (PRD) for the 
Range.  

 
2.5 Spacecraft Mission Operations Requirements (OR) document for the Range 

 
ANALEX shall provide input to the Launch Service Provider (LSP) in the writing of the mission 
Operations Requirements (OR) document for submittal to the Range.  ANALEX shall use the 
Launch Site Support Plan (LSSP) and Program Requirements Document (PRD) as well as 
further input from the NASA Launch Site Integration Manager (LSIM) and the payload customer 
to define and develop specific spacecraft inputs for the Launch Service Provider (LSP)-
developed mission Operations Requirements (OR).  ANALEX shall work closely with the Launch 
Service Provider (LSP) writer of the Operations Requirements (OR) to input these requirements.  
ANALEX shall review draft and published copies of the Operations Requirements (OR) for 
correctness.  ANALEX shall modify Operations Requirements (OR) input as required.  

 
ANALEX shall prepare the spacecraft Operations Requirements (OR) document for payloads 
processed in NASA and commercial Payload Processing Facilities (PPF). ANALEX shall use 
the Launch Site Support Plan (LSSP) and Program Requirements Document (PRD) as well as 
further input from the NASA Launch Site Integration Manager (LSIM) and the payload customer 
to develop a spacecraft-specific spacecraft Operations Requirements (OR) for spacecraft 
processing support in a Payload Processing Facility (PPF).  ANALEX shall modify the 
spacecraft-specific spacecraft Operations Requirements (OR) as required.  
 

 
2.6 Safety Advisory Function 
 

ANALEX shall review customer requirements and advise the payload customer in safety 
planning including, but not limited to the following areas of facility requirements and 
modifications: mechanical, electrical, communications, contamination control, office space, 
telephones, base access and security.  
 
ANALEX shall provide safety advice to the payload customer for the preparation the Missile 
Systems Pre-Launch Safety Package (MSPSP). 
 

2.7 Review of Launch Service Provider (LSP)/Range-Provided Documentation 
 

ANALEX shall review the Launch Service Provider (LSP) spacecraft Interface Control Document 
(ICD) and spacecraft questionnaire for completeness and accuracy of spacecraft requirements. 
ANALEX shall submit comments to the Launch Service Provider (LSP) after concurrence with 
the NASA Launch Site Integration Manager (LSIM).  
 
ANALEX shall review and provide comments to the NASA Launch Site Integration Manager 
(LSIM) on Range-authored support documentation to ensure the Range properly addresses all 
customer requirements.  This documentation shall include, but not be limited to the following: 
 
• Statement of Capability (SC), which is the Range response to the Program Introduction (for 

Vandenberg Air Force Base (VAFB) missions only) 
• Program Support Plan (PSP), which is the Range response to the Program Requirements 

Document 
• Operations Directive (OD), which is the Range response to the Operations Requirements 

Document 
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• Network Implementation Plan (NIP), which is the Range launch day communications 
implementation plan 

• Integrated Communications Requirements Document (ICRD), which is a communications 
annex to the Operations Requirements (OR) document 

 
2.8 Launch Site Integration Operational Services 

 
ANALEX shall perform the operational support tasks in coordination with the NASA Launch Site 
Integration Manager (LSIM). 

 
 

2.9 Payload Transportation  
 

ANALEX shall coordinate security escorts, and coordinate support from US Customs, 
Immigration and Agriculture Department for foreign payloads. 

 
2.10 Payload Operations in the Payload Processing Facility (PPF) 
 

ANALEX shall coordinate the review of payload customer test plans and technical operational 
procedures and track their approval status. 
 
ANALEX shall perform the following tasks for payload operations in the NASA Payload 
Processing Facility (PPF)s:  
 
• Distribute keys/combinations 
• Coordinate facility and safety training  
• Coordinate shipping and receiving services 
• Coordinate access lists and guard orders 
• Maintain a spacecraft activities log book 
• Coordinate the procurement and use of consumables, supplies and materials 
• Coordinate and schedule support for fueling operations 
• Coordinate delivery radiation sources with the USAF 
• Coordinate storage of pyros and radiation sources  
• Coordinate photo support from the USAF 
• Be cognizant of payload activities and reschedule support in response to anomalies and 

changes in plans 
 

2.11 Payload Operations at the Launch Complex 
 
ANALEX shall coordinate movement of payload ground support equipment (GSE).   
 
ANALEX shall coordinate all launch complex access requirements including, but not limited to 
training, badging, security escort services, and tours. 

 
ANALEX shall coordinate contractor support for off-shift operations, monitor payload activities, 
and reschedule support in response to anomalies and changes in plans. 

 
2.12 Post Launch 
 

ANALEX shall coordinate GSE movement, monitor customer clean-up/close-out activities, and 
coordinate shipping services. 
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3.0 Launch Operations Management Services 
 

ANALEX shall provide launch operations management services in coordination with the NASA Launch 
Site Integration Manager (LSIM). 

 
ANALEX shall coordinate between the Launch Service Provider (LSP), NASA Launch Director, NASA 
Launch Site Integration Manager (LSIM), and payload customer to produce the Launch Management 
Coordination Meeting (LMCM) presentation package.  The Launch Management Coordination Meeting 
(LMCM) package shall include, but not be limited to launch day management and reporting structure; 
launch day “GO/NO GO” charts; list of mandatory assets for launch; launch day seating charts; launch 
day voice communication charts; and range conflict calendar. 

 
ANALEX shall coordinate and schedule launch countdown rehearsals for the payload customer in the 
weeks prior to launch. 

 
ANALEX shall, in coordination with the external public affairs organization, create and implement a plan 
to provide voice communications, video, timing, satellite up-links and down-links, and Launch Site 
Support Trailer (LSST) for coverage of a launch.  ANALEX shall participate in planning meetings and 
teleconferences.   
 

4.0 Launch Site Administrative and Customer Services 
 

ANALEX shall provide secretariat function services for all launch site integration activities to include, 
but not be limited to the following: develop meeting minutes/actions and publish/distribute preliminary 
and final versions, prepare agendas and security access lists, coordinate meet-me numbers for 
teleconferences, arrange facility accommodations and presentation equipment, reproduce meeting 
materials, and record attendance 
 
4.1 Launch Site Customer Services  
 

ANALEX shall conduct the Launch Site Introduction/Familiarization Briefing for the payload 
customers.  ANALEX shall prepare the briefing material to include but not be limited to 
familiarization/introduction of the launch site, list of points of contact, local community and 
center/base accommodations/capabilities, and any specific information related to 
facilities/equipment. 
 

5.0 Mission Integration Coordination Services 
 

ANALEX shall participate in each Expendable Launch Vehicle (ELV) mission through active 
participation of the Mission Integration Teams (MIT).  

 
5.1 Integrated Mission Data, Documentation, and Schedules 

 
ANALEX shall prepare a mission plan for each mission immediately preceding the Authority To 
Proceed (ATP) for the Launch Service Provider (LSP).  The mission plan shall be accessible to 
payload customers through a controlled website. 

 
Using inputs from the NASA Mission Integration Team (MIT), ANALEX shall prepare and 
maintain an integrated mission schedule that shall be compatible with Milestones Professional 
scheduling software.  ANALEX shall evaluate mission integration schedules to identify potential 
schedule conflicts and inform NASA. 

 
ANALEX shall maintain and NASA Payload Planner’s Guide using information provided by the 
MIM. 
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5.2 Administrative Services  

 
ANALEX shall develop documentation packages (e.g. Risk sheets, Mission Integration Working 
Group (MIWG) presentations) for mission management and NASA Mission Integration Team 
(MIT) activities to include, but not be limited to meetings, briefings, reviews and other activities 
that are at the Agency, Program, Project, and NASA Mission Integration Team (MIT) levels.   

 
5.3 Secretariat Functions 
 

ANALEX shall provide secretariat function services for all NASA Mission Integration Team (MIT) 
reviews to include, but not be limited to the following: develop meeting minutes/actions and 
publish/distribute, prepare agendas, coordinate meet-me numbers for teleconferences, arrange 
facility  
 

6.0 Launch Engineering Team (LET) Services 
 

ANALEX shall provide technical services to the Launch Engineering Team (LET) formed to support 
NASA and NASA-sponsored Expendable Launch Vehicle (ELV) launches to include, but not be limited 
to the following: 
 
• Document, organize, and track internal and external action items that are significant to the LET in 

preparation for readiness reviews during the launch campaign such as Pre-Vehicle-On-Stand (Pre-
VOS) Reviews, Systems Reviews, Flight Readiness Reviews (FRR), Launch Readiness Reviews 
(LRR), and related technical readiness reviews. 

• Coordinate Technical Interchange Meetings (TIM) to include participation from offsite engineering 
organizations.  Document, organize, and track internal and external action items that are relevant to 
the LET. 

 
7.0 Communications and Telemetry 

 
ANALEX shall provide engineering, operations, and maintenance of NASA communications and 
telemetry systems in all operational areas for NASA supported Expendable Launch Vehicle (ELV) 
missions including commercial and other payload customers of the NASA Program.   

ANALEX shall provide technical interchange with NASA to provide status and immediately 
communicate any significant issues. 
 
ANALEX shall be responsible for the following communications and telemetry support activities while 
processing at NASA and/or Commercial Payload Processing Facility (PPF)s: 
 
• Operation & Maintenance of Communications and Telemetry Systems 
• Disposition Requirements 
• Engineering and Planning 
• Setup and Activation 
• Configuration Control 
• Maintenance 
• Troubleshooting 
• Breakdown and Stowage 
 
ANALEX shall provide troubleshooting and platform services for Expendable Launch Vehicle (ELV) 
customers where required.  ANALEX shall coordinate and schedule customer requirements.  ANALEX 
shall create a customer interface for data services to adapt customer equipment to the facility transport 
where necessary. 
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ANALEX shall permit specific equipment to remain operational and un-attended during non-supported 
hours when requested by NASA.  ANALEX shall report to NASA the risks associated with unattended 
operation of this equipment and shall take appropriate steps to mitigate these risks. 

 
7.1 Communications Systems 
 

Using Installation-Provided Property (IPP), ANALEX shall provide the following services to all 
NASA customers: 
 
• Voice 
• Video  
• Data 
• Timing 

 
ANALEX shall request and schedule communications circuits and support from the responsible 
organizations to meet all requirements.  ANALEX shall coordinate directly with these outside 
organizations to assist in the activation and troubleshooting of these assets.  ANALEX shall field 
support equipment to outfit these communications circuits to satisfy customer requirements. 
 
ANALEX shall provide real-time end-to-end testing and troubleshooting of all communication 
links.  ANALEX shall provide communication services for the public affairs video and audio 
production and satellite uplink activities for all NASA sponsored missions.  This shall include all 
required planning of external contractor video and audio productions and technical support to 
interface equipment with NASA communication and video circuits. 
 

7.2 Telemetry Systems 
 

ANALEX shall provide time-tagged reception, recording, processing, and display of all incoming 
telemetry data.  Telemetry data shall consist of: FM/FM telemetry, PCM/FM telemetry and 
separate analog signals.  This data shall arrive via hard-line, fixed RF antenna, NASA 
Integrated Services Network (NISN), Internet-protocol Operational Network (IONET), or modem.  
ANALEX shall provide playback telemetry data support including displays and strip-charts as 
required by NASA. 
 
ANALEX shall plan, develop, maintain, and troubleshoot software on the telemetry processing 
systems as required. 
 
ANALEX shall provide analog recording and reproduction of unprocessed telemetry data and 
timing.  ANALEX shall make copies of these tapes as requested by NASA and deliver them to 
the appropriate destination.  ANALEX shall create and maintain a set of paper strip-chart 
recordings for all major tests and launch attempts, and copies of these recording will be 
delivered to the appropriate destination.  

 
7.3 Upcoming Launches Scheduling, Planning, and Status Reporting 

 
ANALEX shall create, maintain, and implement an integrated schedule for all the services 
provided for each scheduled mission.   

 
ANALEX shall provide implementation plans for meeting mission communications and telemetry 
requirements including design drawings, procurement documentation, resource allocation, 
agreements with external service providers, and detailed scheduling. 
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ANALEX shall participate in technical interchange meetings to provide status to NASA and to 
receive customer requirements.  ANALEX shall also conduct facility and console familiarization 
presentations to NASA customers. 

 
ANALEX shall participate in launch readiness reviews and briefings and provide presentations 
during these reviews on facility and equipment readiness status.  ANALEX shall provide 
readiness reports to responsible critical activity review boards and status including testing 
results, training, certification, hardware and software status, and procedures.  Prior to each 
Flight Readiness Review (FRR) scheduled 5 days before launch, ANALEX shall provide to 
NASA a detailed status of all equipment and resources required for the launch.  This launch 
status briefing shall include but not be limited to: 
 
• Configuration of all support equipment 
• Version identification of all software 
• Identification of all technical leads 
• Any issues/concerns which may impact launch support 
• Brief summary of any equipment, resources, or services which shall be used for the “first 

time” to support a launch 
• Brief review of any problems which impacted the last launch and the actions taken as a 

result of these problems 
• A formal declaration of the capability to support from ANALEX or sub-contractor 

 
7.4 Technical Points of Contact (POC) 

 
For each mission, ANALEX shall have a single point of contact in the following areas: 
 
• Telemetry operations, 
• Real-Time data processing, 
• Communications, 
• RF Systems operations, 
• Mission Operations Director, 
• Data Impound Coordinator 

 
These POCs shall be responsible for the following: 
 
• Providing NASA status on contractor support for the mission, 
• Coordinating operation of the service during major tests and launch attempts for the 

mission, 
• Provide the post launch briefing for services provided for the launch, 
• Provide the problem report and resolution for issues and concerns that affected mission 

support. 
 

7.5 Facilities, Facility Systems, and Support Equipment  
 

ANALEX shall operate and provide routine maintenance of all Installation-Provided Property 
(IPP).  ANALEX shall operate lifting equipment such as cranes and hoists and perform proof-
load testing.  When required, ANALEX shall proof-load payload customer equipment.  ANALEX 
shall document results and provide NASA access to data related to maintenance records, 
troubleshooting efforts, problem causes, and corrective actions taken, proof-test certificates, 
operational and test procedures, and test data records in accordance with DRD-1, Access to 
Contract Data, Maintenance Records. 
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ANALEX shall provide electrician services to include, but not be limited to troubleshooting, 
reconfiguration, modification, and general maintenance of facility electrical systems.   

 
7.6 Maintenance Management  

 
ANALEX shall identify and document immediately upon discovery all real time problems related 
to mission-critical and safety-critical facilities, systems, and equipment.  ANALEX shall 
coordinate resolution with all affected parties, including other contractors, to ensure effective 
responses and to provide mitigation.  
 
ANALEX may be required to provide maintenance and repair in cases where the USAF Base 
Civil Engineering (BCE) services where the USAF support cannot be obtained in a prompt 
manner.  
   

8.0 Base Operations Services 
 
8.1 Administrative Support  

 
ANALEX shall provide reproduction services and operation and maintenance of reproduction 
equipment.  
 
ANALEX shall provide United States Postal Service and Vandenberg Air Force Base (VAFB) 
internal mail pickup and delivery. 
 
ANALEX shall obtain photo and video services from the USAF 30th Visual Flight and provide 
coordination to satisfy NASA personnel, customer, and contractor photo and video 
requirements. 
 

8.2 Graphics Services 
 

ANALEX shall provide computer and manual graphics (drafting).  This shall include, but not be 
limited to facility and equipment illustrations, organization charts, certificates, photograph, guest 
badges, and guest bus placards. 
 

8.3 Transportation Services 
 

ANALEX shall manage transportation services to meet all operations requirements to include, but 
not limited to spacecraft servicing equipment on site. 
 

8.4 Shipping and Receiving 
 

ANALEX shall provide services to include shipping, receiving, packing and crating, pick up and 
delivery of supplies, materials, equipment, and flight hardware.  ANALEX shall receive all mail, 
packages, and truck shipments, check for damage, and notify end user of its arrival.  ANALEX 
shall provide shipment services including overnight and point-to-point package delivery. 

 
8.5 Laboratory Services 

 
ANALEX shall operate and maintain gas-sampling equipment and obtain gas samples from tube 
bank trailers and K-bottles and coordinate chemical analysis from USAF Chemical Laboratory. 

 
8.6 Non-Destructive Evaluation (NDE) Services 
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ANALEX shall provide test and inspection services including in situ NDE.  ANALEX shall 
provide a written report detailing inspection results. 
 
ANALEX shall perform non-destructive evaluation of handling equipment after structural 
modification and proof-load testing.  The dye penetrant inspections shall be in accordance with 
American Society for Testing and Materials Standard Practice for Liquid Penetrant Examination 
(ASTM E 1417-99).  Personnel performing the evaluation shall be trained in accordance with 
American Society for Nondestructive Testing (ASNT) documents ASNT CP-189-1991 “Standard 
for Qualification and Certification of Nondestructive Testing Personnel” and SNT-TC-1A 
“Recommended Practice for Personnel Qualification and Certification in Nondestructive 
Testing.”  

 
8.7 Security Services 

 
ANALEX shall manage all necessary services and equipment needed for security, access 
permits/badges, and locksmith services.   

 
8.8 Permits and Badges 

 
ANALEX shall provide area access permits/badges for temporarily assigned payload customers 
and other visiting personnel for access to payload or flight hardware processing areas.   
 
ANALEX shall maintain records of badges issued and account for the non-issued badge stock.  
ANALEX shall assure that any person being issued an access badge has received the 
appropriate Safety training required for the corresponding location to be visited. 
 
ANALEX shall provide controlled area permits/badges/entry authorization lists, when required by 
customer projects within NASA facilities assigned to ANALEX or sub-contractor. ANALEX shall 
verify that personnel obtaining permits, badges, or inclusion on an entry authorization list meet 
the requirements for unescorted access within the controlled area. 

 
ANALEX shall provide badge requests for contractor personnel for access to USAF restricted 
areas. 

 
8.9 Lock and Key Control 

 
ANALEX shall provide lock and key control including periodic inventory of keys in the 
NASA/Vandenberg Air Force Base (VAFB) master key system, posting classified document 
containers, changing lock combinations, and maintaining key control records, for facilities where 
ANALEX has operations and maintenance management responsibility. 

 
8.10 Security Inspections 

 
ANALEX shall provide end-of-workday securing inspections for all NASA-assigned facilities, and 
log all security inspection efforts. 

 
8.11 Guest Services 

 
ANALEX shall receive/screen requests for visits and process/maintain records of visit requests 
and authorization letters.  ANALEX shall coordinate with entry control personnel in accordance 
with USAF regulations to assure proper credentials are ready when the visitor arrives.  ANALEX 
shall be prepared to resolve and expedite entry control problems with security officials. 
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ANALEX shall operate and maintain a system to provide foreign national escort services in 
support of payload operating schedules.  ANALEX shall be responsible for providing continuous 
escorting and transportation services for foreign national visitors while on USAF/NASA property. 
 
ANALEX shall develop and maintain visitor control lists as required for access to specific areas 
controlled by USAF and other contractors.  ANALEX shall input data into the Visiting Personnel 
Security Database to include visiting personnel and their facility entry authorization at any given 
time. 
 

9.0 Mission-Direct Support at Vandenberg Air Force Base (VAFB) 
 
9.1 Payload Support 

 
ANALEX shall provide transportation services for spacecraft and flight hardware to the Payload 
Processing Facility (PPF)s at arrival.   
 
ANALEX shall provide transportation and setup services for support equipment including the 
Launch Site Support Trailer.  ANALEX shall coordinate transportation and setup services with 
Communications and Telemetry personnel. 
 
ANALEX shall operate, maintain, and setup the Spacecraft Close-out Shelter (SCS). 

 
9.2 Clean-Room Services and Cleanliness Requirements 

 
ANALEX shall prepare a Facility Contamination Control Plan.  ANALEX shall ensure that all 
Clean Rooms and clean work area facilities and associated support equipment meet payload 
customer cleanliness requirements. ANALEX shall manage all clean room operations to assure 
customers follow all established contamination control procedures.   
 
ANALEX shall provide assistance to customers in cleaning equipment prior to moving it into the 
clean room. 
 
ANALEX shall operate and maintain clean room particle counting equipment.  
 
ANALEX shall implement customer-produced contamination control plans. In the event the 
customer does not have a written contamination control plan, ANALEX shall 
coordinate/implement contamination control requirements with the customer.    
 

9.3 Propellant Services 
 

ANALEX shall coordinate requirements for propellant handlers ensembles with the USAF and the 
USAF protective equipment maintenance and operations contractor.  ANALEX shall manage the 
scheduling of self-contained apparatus protective ensemble (SCAPE) and other propellant 
handlers protective equipment training for customers.   
 
ANALEX shall coordinate the pre-operations and post-operations servicing of spacecraft fueling 
equipment. 

 
9.4 Environmental Compliance 
 

ANALEX shall ensure that NASA operations are compliant with all applicable federal, state, 
county, NASA, USAF environmental rules, regulations, and management plans.  ANALEX shall 
maintain an environmental management program that closely interfaces with NASA and the 
USAF environmental management efforts.  ANALEX shall act as the technical point-of-contact 
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(POC) and maintain a cooperative working relationship with USAF who has overall 
environmental compliance responsibility over all.   

 
ANALEX shall represent NASA position in environmental meetings/working groups and provide 
to NASA evaluations/recommendations about the USAF position.   

 
ANALEX shall provide environmental services to NASA for environmental programs. Services 
include technical regulatory consultation for interface with regulatory agencies; inspection of 
regulated facilities and systems; preparation of permits, reports, and other regulatory 
documents; and development and review of environmental documentation.   

 
9.5 ANALEX shall provide environmental services to NASA operations including: 
 

• Written evaluation and assessment of projects for requirements of the National 
Environmental Policy Act (NEPA). 

• Preparation of NEPA documentation, e.g., Environmental Assessments, Environmental 
Impact Statements. 

• Written evaluation of processes to determine permitting requirements and preparation of 
permit applications when identified. 

• Ensure environmental permits are current and operations are in compliance with permit 
requirements.  Written recommendations for corrective action to correct non-compliances. 

• Preparation and delivery of reports to meet regulatory deadlines, e.g., permit compliance 
reports, Emergency Planning and Community Right-to-Know Act (EPCRA) reports, Toxic 
Release Inventory (TRI) reports, etc. 

• Inspection of regulated facilities and systems for compliance in all media areas.  Written 
recommendations and track corrective action for identified non-compliances. 

 
ANALEX shall be responsible for management of hazardous materials throughout their life cycle – 
procurement, usage, and disposal.  They shall: 
 
• Obtain approval from USAF for use of hazardous materials. 
• Maintain records of storage and usage for emergency management purposes and EPCRA and 

TRI reporting. 
• Maintain material safety data sheets (MSDS) for hazardous materials used and/or ensure that 

MSDS are given to central location. 
• Ensure safe storage and use of hazardous materials including development of operational 

procedures for storage, use, and disposal. 
• Control, package, and process hazardous and controlled wastes generated during NASA 

operations in accordance with Federal, state and local procedures and regulations. 
• Provide training to NASA personnel, contractors, and customers concerning the handling and 

use of hazardous materials and wastes to meet Federal, state, and local training requirements.  
Maintain the training records in a manner compliant with Federal, state, and local requirements. 

 
10.0 Guard Services at Vandenberg Air Force Base (VAFB) 

 
ANALEX shall provide for continuous (24 hours) guard services for NASA-sponsored payloads while 
processing in a NASA Payload Processing Facility (PPF) per each access entry at all times.  ANALEX 
shall use authorized access lists and post orders detailing a minimum of tasks to be done to meet 
security requirements and exercise an emergency call tree. 

 
11.0 Access Control Monitors (ACM) at Vandenberg Air Force Base (VAFB) 
 

ANALEX shall provide trained personnel to perform as Access Control Monitors (ACM) continuously 
(24 hours) as rquired.  Access Control Monitors (ACM) shall be responsible for monitoring personnel 
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limits in the facility, enforcing safety constraints, logging facility anomalies, contacting appropriate 
people in response to an anomalous condition, and operating the video and communications systems 
within the Hazardous Processing Facility.   The Access Control Monitors (ACM) shall not perform as a 
security guard. In the event of an anomalous occurrence, the established call tree shall be exercised. 

 
12.0 Satellite Uplink Services for NASA Public Affairs Support  

 
For Vandenberg Air Force Base (VAFB) missions, ANALEX shall provide mobile satellite uplink 
services for a NASA sponsored mission to support mission-direct activities including an end-to-end 
communications test prior to launch day and/or a launch attempt.  
 

13.0 Vehicle Engineering And Analysis 
 

ANALEX shall perform engineering and analyses for the NASA Program.  ANALEX shall review and 
evaluate Launch Service Provider (Launch Service Provider (LSP)) tasks and products delivered as 
part of each expendable launch vehicle launch service so that the NASA Vehicle Engineering Division 
can provide approval of mission unique items and a knowledgeable “go/no-go” for NASA missions.   
 
As required, ANALEX shall prepare and deliver technical briefings to spacecraft and launch vehicle 
external review teams.   
 
ANALEX shall have the ability to investigate and evaluate the design, modification, development, and 
implementation of all launch vehicle systems, ground support systems and equipment at all Expendable 
Launch Vehicle (ELV) and payload processing facilities and launch complexes used to provide 
Expendable Launch Vehicle (ELV) launch services to NASA.  ANALEX shall review, evaluate and 
provide an assessment of launch vehicle systems where NASA identifies a requirement for technical 
insight into the development, design, manufacturing, testing, integration, and launch of the affected 
systems and launch vehicle.   

 
ANALEX shall participate in Launch Service Provider (LSP) run reviews and payload customer reviews, 
which are chaired by NASA personnel, in order to provide technical evaluations and recommendations 
of the designs, analyses, manufacturing methods, tests, and operations presented at those technical 
meetings.  The meetings include technical interchange meetings (TIM), mission integration working 
groups (Mission Integration Working Group (MIWG)), preliminary design reviews (PDR), critical design 
reviews (CDR), design certification reviews (DCR), Quarterly Program Reviews (QPR), Payload 
Planning Meetings, Payload Ground Operations Working Group (GOWG), Safety Review Meetings, 
Flight Readiness and Launch Readiness Reviews.   

 
ANALEX shall review, evaluate, and provide technical assessment of all required Launch Service 
Provider (LSP) documents delivered as part of the integration of each Expendable Launch Vehicle 
(ELV) mission so NASA can approve items specified in the launch service contracts (e.g., Contract 
Data Requirements List (CDRL), Mission Integration Working Group (MIWG) minutes and action items).  
ANALEX shall be well versed in analyses methodologies used by all NASA Launch Service Provider 
(LSP)s.   For assessments of Launch Service Provider (LSP) Contract Data Requirements List (CDRL), 
ANALEX shall provide a written report to the NASA Mission Integration Team to include a summary of 
the Contract Data Requirements List (CDRL) reviewed, rationale for agreement or disagreement, 
ground rules used for any contractor analysis performed, results and sound explanation which 
corroborate contractor analytic results, final conclusions and recommendations, and appropriate 
identification of risk and risk rating.  At a minimum, ANALEX shall identify all significant issues that 
could potentially impact mission success, schedule milestones, or cost for NASA resolution with the 
Launch Service Provider (LSP). 

 
Throughout the life cycle of each NASA mission, from identification of mission requirements until 
completion of post-launch data review, ANALEX shall gather data from Launch Service Provider (LSP)s 
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and spacecraft customers as well as perform their own independent research.  ANALEX shall evaluate 
and assess mission specific launch vehicle systems, mechanical and electrical interfaces, mission-
specific software, predicted spacecraft environments, and Launch Service Provider (LSP) actions for 
NASA missions.  .  Contractor technical assessments shall be provided to NASA for NASA resolution 
with the Launch Service Provider (LSP). 

 
Throughout the build cycle for each NASA launch vehicle, from design requirements development until 
completion of post-launch data review, ANALEX shall participate in NASA and Launch Service Provider 
(LSP) technical activities and take all other steps necessary to maintain a knowledge base adequate to 
ensure prompt, accurate and complete evaluation of all flight and ground system technical issues or 
anomalies effecting NASA missions.  The assessments shall include documentation of discrepancies, 
dispositions and corrective action plans.  This requires knowledge   for all Expendable Launch Vehicle 
(ELV) systems utilized by the NASA Launch Services Program Office, including knowledge of specific 
vehicles assigned to NASA and to non-NASA missions.  . 

 
ANALEX shall gather data, review telemetry, research requirements, review as-built documentation and 
as-run procedures, and perform any other investigative steps necessary to prepare and present 
evaluations to NASA-chaired Failure Review Board (FRB) meetings in the event of a failed mission.   
Evaluations of anomalies shall be presented to the Kennedy Space Center (KSC) Engineering Review 
Board.  ANALEX shall evaluate the failed or anomalous systems in order to aid the determination of 
root cause so that NASA can direct or approve Launch Service Provider (LSP) corrective action plans 
and/or return-to-flight activities.  
 

14.0 Mission Analysis 
 
ANALEX shall provide rapid, accurate, and complete assessments of analytical items throughout the 
life cycle for each NASA mission and build cycle for each NASA vehicle.  ANALEX shall perform 
reviews of Launch Service Provider (LSP) provided documents in order to ensure prompt technical 
assessments of all relevant issues that arise during the integration process.  Evaluation of these issues 
may require ANALEX to perform an independent analysis in order to verify or better understand the 
Launch Service Provider (LSP) data.  Documentation of evaluations and recommendations to NASA 
shall be such that NASA approval of analyses and/or direction to the Launch Service Provider (LSP) for 
corrective actions can be accomplished. The analytical areas that shall be covered include the 
following:      

 
• Loads and Structural Dynamics 
• Dynamic Environments 
• Stress 
• Flight Design 
• Flight Software 
• Controls and Stability 
• Thermal/Thermodynamics  
• Electromagnetic Compatibility 
• CFD/Aerodynamics 
 
ANALEX shall evaluate Launch Service Provider (LSP) analyses for compliance with applicable 
mission and vehicle requirements for each of the disciplines listed above so that the NASA Vehicle 
Engineering Division can provide prompt approval of mission unique items and a knowledgeable “go/no 
go” for NASA missions.  ANALEX shall evaluate and provide technical assessments to NASA of the 
relevant Launch Service Provider (LSP) Contract Data Requirements List (CDRL), vehicle system 
design, testing (such as that required for flight software or environments), robustness in the areas of 
performance and reliability, and post flight data. 

 



 
Page 15 

For all of the disciplines listed above, specific technical expertise required by ANALEX shall include the 
ability to: 

 
• Develop and create complex vehicle models 
• Simulate these models using relevant code 
• Modify or update analytical code as required 
• Understand the Launch Service Provider (LSP) tools and models such that input and output files 

can be reviewed efficiently and accurately. 
• Review incoming reports and perform analytical checks as required 

 
15.0 Vehicle Systems Engineering 
 

ANALEX shall provide rapid, accurate, complete assessment of vehicle systems issues and provide 
notification to the NASA Vehicle Systems Lead and the NASA Chief Engineer in accordance with the 
Engineering Review Process.  ANALEX is responsible for reviewing and evaluating Launch Service 
Provider (LSP) tasks and products so the NASA Vehicle Engineering Division can provide prompt 
approval of mission unique items and a knowledgeable “go/no-go” for NASA missions.  ANALEX or 
sub-contractor’s vehicle systems engineers shall evaluate and provide technical assessments of the 
Launch Service Provider (LSP) launch vehicle systems design, analyses, manufacturing, verification, 
validation, assembly, integration, testing, checkout, and launch preparations for compliance with 
applicable requirements and robustness in the areas of performance, safety, reliability, and quality. 
 
ANALEX shall provide expertise in the following areas: 
 
• Electrical/Avionics Engineering: electrical wiring avionics boxes, guidance and control systems, 

vehicle instrumentation, vehicle telemetry, vehicle Radio Frequency (RF) systems vehicle power 
systems, data acquisition/handling systems and Ground Launch Control Software, and electrical 
ground support equipment. 

 
• Mechanical/Structural Engineering: structures, composite materials, payload adapters, mechanical 

separation systems, pneumatics systems, hydraulics systems, liquid and solid propulsion systems, 
ordnance systems, and contamination control methods. 

 
16.0 Electrical/Avionics Engineering 

 
ANALEX shall assess flight and ground Expendable Launch Vehicle (ELV) electrical and avionics 
systems for NASA’s determination of their readiness for launch.   
 
ANALEX shall assess mission unique requirements imposed on the design, modification, development, 
implementation, and flight performance of all electrical and avionics systems. 
 
ANALEX shall participate in, and assess launch vehicle processing, payload integration and testing 
activities at both the launch site and at payload customer facilities (e.g., fit-checks) to verify overall 
Launch Service Provider (LSP) compliance with test procedures and acceptability of test results 
 

17.0 Mechanical/Propulsion Engineering 
 

ANALEX shall assess flight and ground Expendable Launch Vehicle (ELV) mechanical and structural 
systems for NASA’s determination of their readiness for launch.  ANALEX shall determine failure trends 
of components and investigate latent defects.   

 
ANALEX shall review and assess mission unique requirements imposed on the design, modification, 
development, implementation, and flight performance of all mechanical and structural systems. 
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ANALEX shall participate in and assess launch vehicle processing, payload integration and testing 
activities at both the launch site and the payload customer facilities (e.g., fit-checks, environmental 
testing, payload shock testing) to verify overall Launch Service Provider (LSP) compliance with test 
procedures and acceptability of test results.  In addition, ANALEX shall evaluate and make 
recommendations on payload mechanical compatibility drawings for human access verification. 

 
ANALEX shall participate in and assess Launch Service Provider (LSP) plans to comply with mission 
cleanliness requirements in processing facilities, during transportation and payload/Expendable Launch 
Vehicle (ELV) integration, and under fairing environments.  ANALEX shall provide expertise in materials 
utilization/compatibility with mission unique requirements according to contamination control plans. 

 
18.0 Electronic Drafting 
 

ANALEX shall provide electronic drafting capability to create, design and maintain 2-dimensional (2D) 
and 3-dimensional (3D) drawings. 
 
ANALEX shall develop and maintain diagrams, schematics,  modeling for accessibility and/or feasibility 
assessments for mission integration requirements and launch vehicle systems.  ANALEX shall provide 
diagrams, schematics and modeling studies as part of the Engineering Review Process and the 
Mission Integration activities.  Results to be supplied on hard copy and electronically to NASA. 
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History of Bristol Aerospace Limited, a Magellan Aerospace Company 
 
Our history began in 1914, when two brothers named Jim and Grant MacDonald came to 
Winnipeg and started a sheet metal business. At the time, aviation was in its infancy. But by the 
late 1920s, air travel had become an important means of transportation. Western Canada's 
economy was booming, and Winnipeg was its transportation centre; often called the "Gateway to 
the West". The lack of adequate roads, railroads, and airfields necessitated the use of float 
planes. 
 
It was the need for sea planes, sea plane floats in particular, that prompted the MacDonald 
Brothers to form MacDonald Brothers Aircraft Company in 1930. Its first product was sea plane 
floats, which it manufactured under a licence from EDO Corporation of New York, and which it 
continued to manufacture until the early 1980s. The Company developed into a full-fledged 
aircraft manufacturer by 1940, when during the second world war it employed 4,500 people. 
 
Shortly after the war, Bristol became the repair and overhaul centre for the fledgling Canadian 
Air Force. The Company's location was considered ideal because Winnipeg is in the centre of the 
country. The city subsequently became the location of Canada's Air Command. Throughout the 
1940s and 1950s the Company performed depot level inspection and repair for many of Canada's 
early fighter planes, such as the Mustang. 
 
The 1950s saw the broad acceptance of the gas turbine, or jet engine. Bristol was involved on the 
ground floor of this new technology when it began building jet pipes for the CF100 Canuck, and 
subsequently won the maintenance contract for the airframe. During the rest of the 50s and 60s, 
Bristol built on experience in exotic materials and precision sheet metal fabrication to become a 
major supplier of hot section components for the gas turbine industry. 
 
Bristol really began to spread its wings during the early part of the 1960s, when it moved into 
four new areas of business: repair and overhaul of jet engine afterburners, helicopters, solid 
rocket propellant, and nuclear reactor components. 
 
top 
 
The Company won its first helicopter contract in 1961. The aircraft was the Hiller UH-12, and 
was assembled by Bristol for the Canadian Armed Forces. Also in 1961, the Company began 
developing solid propellant driven research rockets, which later became known as Black Brants. 
The Rockwood Propellant Plant was established one year later, on a 3000 acre site north of 
Winnipeg. 
 
Bristol's next diversification was a result of the ingenuity of its aircraft engineers. In the early 
1960s the Canadian and US Air Forces were having trouble with a new development in 
propulsion, the afterburner. At that time, Bristol had recently won the repair and overhaul 
contract for the CF-101 Voodoo, and had observed that problems with the afterburners on its J57 
engines were severely reducing its reliability. A technical study was done, and a proposal for a 
repair and modification program was submitted. The intent was to accomplish two things: first, 
to save the cost of replacement; second, to improve reliability. The proposal was accepted, and 



the program was a complete success; as the service life of the afterburner more than doubled. 
Bristol has since become a centre of excellence for afterburner repair for the US and Canadian 
Armed Forces. 
 
The 50s and 60s were also an interesting time for Bristol in terms of ownership. The Company 
had three name changes during this period, the first of which occurred in 1954 when MacDonald 
Brothers Aircraft was purchased by the Bristol Aeroplane Company. It was renamed Bristol 
Aerojet in 1962, and finally became Bristol Aerospace Limited in 1967 when it was acquired by 
Rolls-Royce Industries. 
 
During the 1970s Bristol built upon its diversification of the 1960s. The new business areas grew 
in size and became very successful. Jet engine components, afterburners, nuclear and aircraft 
repair and overhaul continued very strongly. The latter in particular, was important because the 
CF-101 Voodoo contract continued through to 1984, and Bristol was also successful in its bid for 
the depot level inspection and repair contract for Canada's medium to light helicopters in 1971. 
 
The 70s were also important because Bristol began to acquire many new manufacturing 
processes. The most significant of these was composite manufacturing, which enabled Bristol to 
win the contract for several large aircraft structures, such as the S-Duct for the Lockheed L-1011 
and several wing parts for the de Havilland Dash 8. The former was a complex, double bonded 
structure, which required many innovative metal forming techniques. 
 
top 
 
The late 70s brought a significant transition to Bristol; namely, the emergence of proprietary 
products as a major component of the Company's business. The most notable of these were the 
CRV7 defence rockets, helicopter Wire Strike Protection System, and the Black Brant research 
rocket. These three products have grown to be extremely successful export products for Bristol 
to this day. 
 
CRV7 is in continuous operation with forces of NATO, ASEAN, Australasia and the Middle 
East. The Company's newest variant of the product - the C17 motor - is optimized for use on 
helicopter platforms. The future success of this product may be indicated by the fact that the first 
major competition for such a product was won by the CRV7 (UK Attack Helicopter Program). 
Development of new products for this system continues. 
 
The Wire Strike Protection System is now available for most makes and models of helicopters, 
with OEMs now planning for its inclusion from the drawing board stages of new helicopters 
versus its original retrofit design. 
 
In January 1987, Bristol was appointed the principle industrial support centre for Canada's fleet 
of CF-5 aircraft. As such, Bristol became the world leader in the modernization of this aircraft. 
The Canadian Government made the decision to retire these aircraft in 1995 in response to 
budget cutbacks, offering the assets for sale through Bristol. 
 
The 800th Black Brant was launched in the summer of 1999. Bristol's expertise in the sounding 



rocket arena has led the Company into further Space Science programs, covering the gambit of 
rocket and space shuttle payloads to small satellites. 
 
In 1999 Bristol was awarded the contract to build SCISAT-1 for the Canadian Space Agency. 
SCISAT-1 is the first Canadian science satellite built since 1971 and scheduled to be launched in 
March 2002. 
 
In 1997 Bristol was acquired by the Magellan Aerospace Corporation. Magellan (MAL) is listed 
on the Toronto Stock Exchange and has operating divisions throughout the United States and 
Canada. 
 
Today, as a Magellan Aerospace Company, Bristol continues to develop new technologies and 
incorporate new processes for future growth. 
 
Extract from Bristol Aerospace's website, http://www.bristol.ca.  © 2003, Bristol Aerospace 
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Defence and Space Products Summary 
 
Black Brant Sounding Rockets  
 
Whether studying the upper atmosphere or conducting micro-gravity research, the Black Brant is 
the most reliable, cost effective, and available sounding rocket to carry experiments to the fringes 
of space. Bristol's solid propellant single or multi-stage Black Brant rockets provide the lowest 
cost access to space. Providing up to 12 minutes of useful time for micro-gravity experiments, 
aurorial studies, deep space observations or other extraterrestrial research, the Black Brant can 
carry payloads up to altitudes in excess of 1,500 kilometres and has a demonstrated reliability of 
over 98% in more than 800 launches. 
 
CRV7 Rocket Weapon System 
 
The CRV7 is the leading 2.75" unguided rocket weapon system available today. It offers greater 
stand-off distances, higher kinetic energy and superior accuracy to both fixed wing and 
helicopter users. 
 
The system offering includes rocket motors, launchers and warheads in various models, 
depending upon mission objectives. With a 99% reliability, almost 700,000 of these cost 
effective rockets have been produced. 
 
The CRV7 is in service in Canada and with various forces of NATO, ASEAN and Australasia. 
Optimized for use on helicopters, the latest development of the C17 variant, the CRV7 has been 
chosen for the UK Apache Attack Helicopter program. 
 
Pyrophoric Infrared Flares 
 
The purpose of pyrophoric flares is to decoy Infrared (IR) seeking missiles away from aircraft. 
Most flares available today are pyrotechnic, burning with a concentrated IR radiation plume. 
Bristol's liquid pyrophoric flare is designed to match an aircraft's IR spectrum to defeat advanced 
missile threats. The flare expels a liquid that burns on contact with the air creating an aircraft-
size IR signature image that confuse the inbound threat seeker. 
 
Small Satellites 
 
Bristol has been selected by the Canadian Space Agency to build Canada's first science satellite 
the SCISAT-1. 
 
Space Payloads 
 
Payload and vehicle support systems are an integral part of the Black Brant program. Designed 
to meet the needs of experimenters from all over the world, they range from forward ejecting 
nose fairings to payload recovery by parachute.  

GyroWheel™  



The GyroWheel™ is a novel spacecraft attitude control device that has the unique ability to 
provide 3-axis control torques while at the same time functioning as a gyroscope measuring the 
spacecraft angular rates about 2-axis. The GyroWheel™ can provide significant benefits over 
conventional ADCS technology and is applicable to a broad range of spacecraft missions. This 
technology will allow for significant reduction in mass, size, power, and cost for fine pointing 
spacecraft ADCS systems. The GyroWheel™ will be flown on the Canadian Space Agency's 
SCISAT-1 spacecraft in 2002. 

Extract from Bristol Aerospace's website, http://www.bristol.ca.  © 2003, Bristol Aerospace 
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Black Brant Sounding Rockets  
 
Black Brant is a solid propellant rocket system in single and multistage configurations that can 
carry payloads of 70-850kg to altitudes from 150km to more than 1500km. 
 
It provides up to 20 minutes of useful time for micro-gravity experiments, auroral studies, deep 
space observations, and other extraterrestrial research. 
 
Black Brants are launched from conventional boom rails or 3 to 4 fin towers. 
 
Bristol's Space Systems Group can provide a comprehensive range of vehicle/payload design and 
fabrication through full launch support worldwide. 
 
Since 1962, more than 800 Black Brants have been launched, with a vehicle success rate of 98%. 
 
Vehicles are in continuous production at Bristol for ready availability to experimenters. High 
rates of production help keep the Black Brant more cost-effective than any other sounding rocket 
of comparable performance. 
 
Whether studying the upper atmosphere or conducting micro-gravity research, the Black Brant is 
the most reliable, cost-effective, and available sounding rocket to carry experiments to the 
fringes of space. 
 
Support Services/Facilities  
 
Bristol's Space Systems Group, staffed by many of Canada's foremost experts in high altitude 
research rocketry, offers turnkey services and support to experimenters: 

• mission feasibility and definition  
• payload/hardware design and fabrication  
• experiment integration  
• environmental testing  
• mission analysis  
• launch services and range crew support  
• project management 

Notable Events 

Launch of the first Black Brant 12 from Wallops Island, Virginia, in 1988.  

Static firing of Black Brant motor at Rockwood, Bristol's solid propellant plant. Since 1963, 
when the plant opened, it has produced over 700,000 rocket motors for a variety of applications.  

Launch of a BB 9 from 4-fin tower at White Sands, New Mexico. The payload carried micro-
gravity experiments in support of the Canadian Space Agency's materials research program.  



Environmental testing ensures that "what goes up does not break down".  

Extract from Bristol Aerospace's website, http://www.bristol.ca.  © 2003, Bristol Aerospace 
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Space Payloads 
 
Payload and vehicle support systems are an integral part of the Black Brant program. Designed 
to meet the needs of experimenters from all over the world, they range from forward ejecting 
nose fairings to payload recovery by parachute. 
 
OEDIPUS 
 
OEDIPUS-A, launched on January 30, 1989, was a Canadian Space Agency space physics 
mission undertaken in co-operation with NASA. OEDIPUS-A was launched on a 3-stage Black 
Brant 10 vehicle from Andoya Rocket Range in Norway. The principle scientific objectives of 
the mission were to make electric field, electric wave, magnetic field and particle measurements 
in the earth's ionosphere up to an altitude of 600 km. Bristol was the payload prime contractor 
with responsibility for mission planning and payload design, manufacture, integration, test and 
launch support. 
 
OEDIPUS-C, launched on November 6, 1995, was a follow-on mission to the OEDIPUS-A. 
OEDIPUS-C was flown on a 4-stage Black Brant 12 vehicle launched from Poker Flat Research 
Range in Alaska. The science objectives were to study the natural and artificial waves in the 
ionospheric plasma as well as the dynamics of a spinning tethered space system. Bristol was the 
payload prime contractor with responsibility for mission planning and payload design, 
manufacture, integration, test and launch support.  The mission was 100% successful, with the 
payload reaching an apogee of 824 km. 
 
Geodesic 
 
The Geoelectrodynamics and Electro-Optical Detection of Electron and Suprathermal Ion 
Currents (GEODESIC) experiment studied the Northern Lights during a 17 minute suborbital 
flight on March 4, 2000 from Alaska's Poker Flat launch facility. 
 
The experiments' Black Brant 12 launch vehicle reached an altitude of 1,000 kilometres, 
allowing the GEODESIC instrument to study small pockets of energy in the upper atmosphere 
associated with the Northern Lights. These pockets of energy are believed to attain temperatures 
of more than 1 million degrees Celsius. 
 
Bristol manufactured the Black Brant rocket and built the GEODESIC payload. 
 
Visuo-motor Coordination Facility 
 
The Visuo-motor Coordination Facility (VCF) is a test platform used to measure the hand-eye 
coordination and reaction time of subjects in a reduced-gravity environment. 
 
The experiment was launched from Florida's Kennedy Space Center on the Space Shuttle 
Columbia in April 1998. The Bristol-manufactured VCF was part of a multi-national group of 
experiments for NASA's Neurolab Mission. 
 



The VCF experiment was performed by the shuttle crew before, during, and shortly after the 
Neurolab flight. The recorded data, was analyzed for evidence of deficits to visuo-motor 
coordination during the early exposure to weightlessness, if any compensation was observable 
later during the flight, and if any after effects were evident upon return to earth. 
 
A number of paradigms were performed to capture different aspects of the astronauts' 
performance (i.e., pointing, grasping, tracking movements, and responses to sudden and gradual 
target changes). The VCF used a laptop computer and reflective optics to present a virtual target 
image to the astronaut. Stereoscopic cameras measured the astronaut's hand position and 
movement in response to a set of prescribed target paradigms. 
 
Bristol Aerospace was responsible for the software design, hardware manufacture, test, and 
interface with NASA on the safety documentation process. The project was sponsored and 
managed by the Canadian Space Agency, Life Sciences Division, NASA, and the German Space 
Agency, DARA [now merged into DLR.] 
 
CSAR 
 
CSAR-1 rocket payload was launched on March 19, 1992. CSAR -1 was the first flight in the 
Canadian Space Agency's "Canadian Microgravity Rocket Program", that focused on the 
investigation of liquid and gaseous material behaviour in a reduced gravity environment. CSAR-
1 was launched on a 2-stage Black Brant 9 vehicle from White Sands Missile Range, NM. 
 
The CSAR-1 mission was comprised of 5 scientific modules, housing 52 experiments, dealing 
with fluoride glass crystallization, silicon carbide whisker growth, aluminum alloy solidification, 
and polymer degradation in space. Bristol was the payload prime contractor with responsibility 
for mission planning and payload design, manufacture, integration, test and launch support. 
Launch services were procured through NASA.  The payload was carried to an altitude of 240 
km and achieved a microgravity period of 6 minutes. 
 
CSAR-2, launched on 8 December 1994, was the second flight in the Canadian Microgravity 
Rocket Program, for science experiments in a reduced gravity environment. The nature of the 
CSAR-2 mission was similar to that of CSAR-1. In an effort towards standardization and cost 
reduction, CSAR-2 re-used many of the standard facilities developed for CSAR-1. Five 
experiment modules were developed for this payload. Bristol was the payload prime contractor 
responsible for mission planning and payload design, manufacture, integration, test and launch 
support. 
 
Extract from Bristol Aerospace's website, http://www.bristol.ca.  © 2003, Bristol Aerospace 
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Canada's Next Scientific Satellite Mission: 
The Atmospheric Chemistry Experiment (ACE) Onboard SCISAT-1 

Background 

SCISAT-1, the first new Canadian scientific satellite since 1971, is scheduled for launch by the 
National Aeronautics and Space Administration (NASA) in mid-year 2003. On February 4, 1999 
the Government of Canada announced the selection of the Atmospheric Chemistry Experiment 
(ACE) as the scientific mission of SCISAT-1. 

The Atmospheric Chemistry Experiment (ACE) 

The major scientific goal of the Atmospheric Chemistry Experiment (ACE) mission is to 
measure and understand the chemical processes that control the distribution of ozone in the 
Earth's atmosphere, especially at high altitudes. The data that will be recorded as SCISAT-1 
orbits the Earth will help Canadian scientists and policy makers to assess existing environmental 
policy, and to develop protective measures for improving the health of our atmosphere and 
preventing further ozone depletion. The ACE mission is designed to last at least two years. 

The Mission Scientist is Dr. Peter Bernath from the Department of Chemistry at the University 
of Waterloo. He heads a Science Team that includes Canadian scientists as well as scientists 
from the United States, Belgium, Japan, France and Sweden. Participating organizations include 
Trent University, University of Toronto, University of Saskatchewan, University of Waterloo, 
University of Western Ontario, York University, Université Laval, University of Denver, 
Nagoya University (Japan), Institut d’Aéronomie Spatiale de Belgique, Free University of 
Brussels (Belgium), Swedish Environment Research Institute, Centre National d’Études 
Spatiales (CNES/France), the Meteorological Service of Canada (Environment Canada), ITT 
Industries (US), and NASA Langley. NASA's Earth Sciences Enterprise and Institut 
d’Aéronomie Spatiale de Belgique are also Contributing Partners. 

The SCISAT-1 satellite 

SCISAT-1 is the first Canadian scientific satellite since the ISIS II satellite was launched in 
1971. Here are some quick facts about the new satellite: 

Total mass: 150 kg 

Total power usage: 70 W 

Powered by: single solar panel 

Total memory: 1.5 Gigabyte 

Spacecraft contractor: Bristol Aerospace – 
Winnipeg, Manitoba 

Scientific Payload: 
ACE-FTS (Bomem Ltd.) 
MAESTRO (MSC, U of T, 
EMS) 



Scheduled launch date: mid-year 2003 

Launch vehicle: Pegasus XL rocket 

Orbit: 650 km above the Earth 

Number of times SCISAT-1 
will circle the Earth in 1 day: 15 

Number of sunrises and 
sunsets SCISAT-1 will see in 
1 day: 

30 

ACE-FTS Onboard SCISAT-1 

The ACE mission consists of a Fourier Transform Spectrometer (ACE-FTS) instrument and the 
Measurements of Aerosol Extinction in the Stratosphere and Troposphere Retrieved by 
Occultation (MAESTRO) instrument. Both instruments are designed to gather information on the 
chemical processes occurring in the ozone layer, approximately 8 km to 50 km above the Earth’s 
surface. 

Mission Science Objectives 

The principal goal of the Atmospheric Chemistry Experiment (ACE) mission is to investigate the 
chemical processes that are involved in the distribution of ozone in the atmosphere. The ACE 
mission will work in conjunction with other instruments and missions planned by NASA, the 
European Space Agency, and other international partners over the next decade to gain a better 
understanding of the chemistry and dynamics of the atmosphere that affect the Earth’s protective 
ozone layer. The analysis of the large amount of data that will be collected will lead to a more 
informed assessment of international environmental policies such as the Montreal Protocol for 
the elimination of chlorofluorocarbons (CFCs). 

The overall objective of the ACE mission is to improve our understanding of the depletion of the 
ozone layer, paying close attention to what is happening over Canada and the Arctic. The 
measurements obtained by the ACE-FTS and MAESTRO instruments will be combined with 
data gathered by ground-based, balloon-based and other space-based projects in order to obtain 
the best possible information to predict future trends relating to the ozone layer and its depletion. 

The Government of Canada is working with the international scientific community to determine 
the extent and causes of atmospheric changes that threaten human health and safety. Sound 
scientific data is essential to finding effective solutions to problems such as depletion of the 
ozone layer and climate change. Environment Canada’s studies of the ozone layer, which began 
over 50 years ago, support a worldwide research and atmospheric monitoring program. And 
through the leadership of the Canadian Space Agency, Canada is also involved in research 
studying the ozone layer from space. 

Canadian scientists are world leaders in studies of the atmosphere related to ozone depletion. The 
Canadian Space Agency is flying another Canadian instrument called OSIRIS on Odin, a 



Swedish satellite launched on February 20, 2001. This instrument also measures the global 
amount of ozone and its findings will be compared with the ACE mission results. 

The Canadian Space Agency also launched a prototype OSIRIS instrument in April 1998 on a 
rocket from Churchill, Manitoba, and another similar instrument on the MANTRA balloon from 
Vanscoy, Saskatoon, in August 1998 and August 2000, to help our understanding of this 
complex atmospheric region. A third MANTRA balloon launch is scheduled in August 2002. 

Canada’s important role in the study of the ozone 

The Canadian Space Agency, both in the past and now with the ACE-FTS and the MAESTRO 
instruments, continues to provide opportunities for Canadian involvement in space-based ozone 
research. Canadian scientists first started measuring ozone levels over Canada in the 1930s. In 
the 1980s this continued research led to the discovery that the ozone layer over Canada was 
being depleted. Scientists have found indications that over the past 20 years the total average 
ozone level over Canada has declined by six per cent. Of additional concern is the severe 20-40 
per cent ozone depletion observed in the Arctic in early spring. 

Maintaining and enhancing Canada’s expertise in ozone research is crucial. Canada’s northern 
geography makes it one of the most vulnerable countries in the world when it comes to the 
effects of ozone depletion in the Arctic region. Since the ozone layer is responsible for protecting 
us from harmful UV-B rays from the sun, any reduction in the layer is cause for alarm. Increased 
exposure to UV-B rays results in higher numbers of cases of skin cancer, eye damage and 
weakened immune systems. 

Advances in our understanding of the mechanisms responsible for ozone losses will tell us 
whether an ozone “hole,” such as the one found in Antarctica, is likely to occur above Canada in 
the future. More importantly, continued research, such as that which will be carried out on the 
ACE mission, will also help us identify how the ozone layer can be restored and preserved, thus 
protecting the health and well-being of all Canadians. 

 
For further information, contact: 
Ms. Anna Kapiniari 
Manager, Media and Public Relations,  
Canadian Space Agency 
Phone: (450) 926-4350 



SCISAT-1: The Fourier Transform Spectrometer (ACE-FTS) 

Background 

The Fourier Transform Spectrometer (ACE-FTS) is the primary instrument selected for the 
Atmospheric Chemistry Experiment (ACE) mission onboard the SCISAT-1 satellite. A second 
instrument, Measurements of Aerosol Extinction in the Stratosphere and Troposphere Retrieved 
by Occultation (MAESTRO), will also fly onboard SCISAT-1, scheduled for launch by NASA 
mid-year 2003. 

The ACE-FTS will be built in co-operation with the Canadian Space Agency by ABB Bomem of 
Québec City. Funding for the ACE mission, including both Canadian instruments, is provided by 
the Canadian Space Agency’s Space Science Program. 

How ACE-FTS functions 

The ACE-FTS instrument is designed to simultaneously measure the temperature, trace gases, 
thin clouds, and aerosols found in the atmosphere using a solar occultation technique. For this 
technique to work, the orbiting satellite must first point to the Earth's horizon during sunrise or 
sunset. As the sun "moves" through the thin band of atmosphere at the horizon, its rays are partly 
absorbed by the various gases in the atmosphere at different altitudes. It is these gases and their 
distribution that the high-resolution, infrared ACE-FTS will measure. Thus, as the instrument 
observes the rising or setting sun, it can perform its measurements throughout the whole 
thickness of the atmosphere. Aerosols such as those caused by gases ejected by volcanoes will 
also be measured. 

SCISAT-1’s low orbit of 650 km above the Earth will give the ACE-FTS instrument extensive 
coverage with an emphasis on mid-latitude areas, such as Canada and the United States, as well 
as the polar region. The area to be scanned will be from about 4 km above the cloud tops (or the 
boundary layer for clear scenes) up to about 100 km. SCISAT-1 will orbit the Earth 15 times a 
day, providing 30 daily opportunities (sunrises and sunsets) to take its precise measurements. 

Complements other experiments 

ACE-FTS will measure the density of a large number of chemicals in order to make an accurate 
estimate of both chemical loss and the movement of ozone in the polar winter and springtime. Its 
results will be complemented by those gathered by MAESTRO. The overall ACE mission will 
work in conjunction with other instruments and missions planned by NASA, the European Space 
Agency, and other international partners over the next decade to gain a better understanding of 
the chemistry and dynamics of the stratosphere with an emphasis on ozone. 

For further information, contact: 
Ms. Anna Kapiniari 
Manager, Media and Public Relations,  
Canadian Space Agency 
Phone: (450) 926-4350 



SCISAT-1: The Fourier Transform Spectrometer (ACE-FTS) 

MAESTRO being added to ACE mission 

A second instrument, MAESTRO has been added to the Canadian Space Agency’s SCISAT-1 
mission. SCISAT-1 is Canada’s first scientific satellite since 1971. MAESTRO, which stands for 
"Measurements of Aerosol Extinction in the Stratosphere and Troposphere Retrieved by 
Occultation," will aid in the satellite’s overall mission of increasing our understanding of the 
chemical processes involved in the depletion of the ozone layer. SCISAT-1, which is set for 
launch mid-year 2003, is already carrying the Canadian-built Fourier Transform Spectrometer 
(ACE-FTS) instrument as part of the overall mission, dubbed Atmospheric Chemistry 
Experiment (ACE). 

MAESTRO is being developed, in co-operation with the Canadian Space Agency, by Toronto-
based Meteorological Service of Canada, the University of Toronto, and EMS Technologies of 
Ottawa. Funding for the ACE mission, including both Canadian instruments, is being provided 
by the Canadian Space Agency’s Space Science Program. 

MAESTRO’s goals 

MAESTRO’s primary scientific goal as a part of the ACE mission will be to provide high-
resolution data on the atmosphere and precise profiles of ozone concentration. Other goals 
include measuring the amounts of organic and inorganic particles under polar ozone holes and 
near large tropospheric pollution sources, such as active volcanoes. The troposphere is the 
portion of the atmosphere that lies between the Earth’s surface and an altitude of approximately 
15 km. It consists of water vapour, gases, and vertical winds that account for much of our 
weather. 

Comparing the data gathered by MAESTRO with that from the ACE-FTS instrument will help 
scientists determine the levels of aerosol in the atmosphere, which is crucial to understanding 
why and how fast the ozone layer is depleting. 

 
For further information, contact: 
Ms. Anna Kapiniari 
Manager, Media and Public Relations,  
Canadian Space Agency 
Phone: (450) 926-4350 
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Exhibit 3 – List of Technical Data 
 

This table summarizes the information contained in the International Agreement  
between NASA and the Canadian Space Agency.  

Listed in this table are the only portions ANALEX, and America Intellicom, Inc. (aka AISolutions) have potential to export. 
 

Technical Data description Joint Mission 
Implementation 

Plan (JMIP) 
Paragraph / 
Subsection 

Mission Integration Working Group (MIWG), Ground Operations Working Group (GOWG) and Launch 
Operations Working Group (LOWG) will be conducted in accordance with the Small Expendable Launch 
Vehicle Services II (SELVS II) . Discussion will involve the following 

 
4.2.2 

• Spacecraft to Launcher Interface Control Documents (ICD) - 

• Spacecraft/launch vehicle technical interface issues  - 

• Technical splinters will be held as a part of the meetings on an “as required” basis  - 

• Technical Interchange Meetings (TIMs) will be held as required on specific technical subjects/problems - 

• Telecons on specific topics also will be held as required - 
NASA/CSA Reviews & Launch Site Activities  4.2.3 

• Flight Readiness Review - 

• Launch Readiness Review - 

• Launch Management Coordination Meeting - 

• Mission Dress Rehearsal - 
Payload processing, launch vehicle integration, and test 6.3 

• Payload Requirements Document (PRD) - 

• Launch Site Support Plan (LSSP) - 

• Launch Site Test Plan - 

• Launch Site Procedures - 

• Combined System Test - 
Review/Comment on the following spacecraft deliverables 7.1 

• P/L Launch Site Test Procedures, Final (S/C Stand Alone & Integrated S/C-L/V) - 

• Final Launch Window Constraints - 

• P/L Launch Checklist / Mission Constraints - 

• P/L Dress Rehearsal Requirements - 
Review/Comment on the following NASA deliverables 7.1 

• Post-Launch State Vector - 

• Coupled Loads Analysis – Preliminary - 

• Coupled Loads Analysis – Final - 

• Preliminary Mission Analysis - 

• Final Mission Analysis - 

• RF link and compatibility - 

• Post Launch Quick Look Analysis - 

• FRR & LRR High Level Minutes - 
 
The following paragraph should also be quoted from the Joint Mission Implementation Plan, which is part of the International 
Agreement 
 
4.1 Points of Contact 
The SCISAT-1 PM will also interface with the KSC Launch Vehicle Project Manager on all matters relating to the launch services 
including launcher/payload interface, launch site, launch activities, schedule, and cost.   
 
Neither agency shall interact with the others contractors without the prior approval of the other.  Interaction between the agencies 
contractors is permissible in order to expedite joint technical issues as appropriate.  No agreement can be reached between the 
contractors which has the potential to change cost, schedule or technical requirements of the payload and/or launch vehicle or violates 
the terms and conditions of this plan.  
 
All correspondence and official communications shall be between the points of contact designated below or their designated appointee.  
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Technology Transfer Control Plan (TTCP) 



Technology Transfer Control Plan 
to accompany the 

Technical Assistance Agreement 
Between 

Analex Corporation (U.S.) and Bristol Aerospace Limited (Canada) 
for the Science Small Satellite 1 (SciSat 1) 

 
General:  This Technology Transfer Control Plan (TTCP) is intended to supply guidance and 
direction to employees of Analex Corporation (Analex) and its subcontractors (if any) for 
protecting United States technology from inadvertent and illegal transfer to foreign nationals 
employed by any of the parties to the subject Technical Assistance Agreement (TAA) or any 
other agreement concerning SciSat 1.  To be effective, a TTCP must identify what technology 
may be transferred or co-developed through discussion, display, or by physical means such as 
paper, e-mail, or Internet.  It must identify to whom such transfers may be made and it must 
prescribe means to report the transfers and any violations of the terms of the TAA.  Lastly, it 
must provide a means to both train employees and record that training. 
 
Background:  The National Aeronautics and Space Administration (NASA) has negotiated a 
formal Memorandum of Understanding or MOU with the Canadian Space Agency that has the 
former agree to use its launch services contract to launch the Canadian-built SciSat 1; to support 
its operations once on orbit, checked out, and functioning; and to share the Earth science data 
that SciSat 1 will produce.  The MOU calls for the signatories' centers and contractors to produce 
a detailed breakout of the tasks and responsibilities of the parties called a Joint Mission 
Implementation Plan or JMIP that shall be empowered by the MOU and have the force of an 
international agreement.   
 
The Canadian Space Agency has contracted with Bristol Aerospace Limited, the SciSat 1 prime 
contractor, for the spacecraft and Bristol is integrating sensors and Canadian components for the 
Atmospheric Chemistry Experiment (ACE) sensors, a Fourier Transform Spectrometer (ACE-
FTS) and MAESTRO, which stands for "Measurements of Aerosol Extinction in the 
Stratosphere and Troposphere Retrieved by Occultation;" communications; spacecraft 
orientation, navigation, and control systems; and on-board logistics and components.   
 
NASA has contracted with Analex to provide the on-site payload-to-launch vehicle integration 
services under the ELVIS contract with NASA's Kennedy Space Center (which operates NASA's 
facilities at Vandenberg AFB, California.)  Analex' role will be to provide on-site technical, 
security, and administrative support to launch services personnel and to assist in the technical 
preparation of the spacecraft at Vandenberg. 
 
Analex personnel will perform the work on site at Vandenberg AFB, California to get the launch 
vehicle and SciSat 1 payload integrated and ready for launch, and will then assist with on-orbit 
checkout and other tasks required of it by the JMIP and the ELVIS contract Statement of Work 
or SOW. 
 
What may be Transferred:   The TAA authorizes Analex to carry out the tasks described in the 
JMIP and the ELVIS SOW and to permit Bristol's employees to have access to the technical 



documents described in the TAA.  Thus, ANNEXES B and C and Exhibit 2 of the TAA, as 
allowed in the final State Department license; i.e., the TAA in the form and with the provisos 
returned to Analex by the Office of Defense Trade Controls, describe the techniques, know-how, 
and technical data that are permitted to be shared. 
 
Training:  All Analex employees working on SciSat 1 are required to have completed Kennedy 
Space Center (KSC) web based training lessons: "Basic Export Control Program," "Foreign 
National Visit Processing," and Technical Information Exchange."  These lessons are provided in 
CD-ROM format for those who do not have access to the internal KSC website.  All Analex 
employees working on SciSat 1 will read the JMIP and the ELVIS SOW.  These establish the 
procedures they are to follow and the limits to their cooperative work with Bristol employees. 
 
All training will be recorded by the Analex Program Manager (PM.)   
 
Operations:  From the first moment that Analex and Bristol personnel start work until the final 
moment of such cooperation, Analex personnel will observe the limits to cooperation that the 
TAA permits.  Logs or other records of topics discussed, documents accessed, issues resolved, 
and other cooperative work will be kept up to date and will be accessible to employees, 
managers, and NASA alike.  Where the topics discussed and the work done are clearly within the 
framework of the TAA, these records need not be elaborate or detailed.  Where there is any 
question of whether or not the material worked with falls within the bounds of the TAA, then 
detailed records of what was discussed, with whom, when, and where must be made.  Such 
records must also be available as before, but it is the responsibility of the senior employee 
involved to make the Analex PM aware of the matter as soon as possible.  If at any time any 
Analex employee is uneasy about what is being done or discussed, it is perfectly appropriate for 
the employee to terminate the activity at once and report it to the Analex PM or such person as 
the Analex PM has designated to receive these reports. 
 
Physical security will be provided by NASA and Analex in accordance with the procedures 
specified by the Commander, 30th Space Wing, USAF.  These procedures are stringent and call 
for 100% escort for all foreign nationals while on Vandenberg AFB.  Compliance with these 
procedures supports this TTCP. 
 
NASA has published its direction, procedures, and guidelines in NASA Program Directive 
(NPD) 1371.5, Coordination and Authorization of Access by Foreign Nationals and Foreign 
Representatives to NASA and NASA Program Guidance 1371.2, Coordination and 
Authorization of Access by Foreign Nationals and Foreign Representatives to NASA, use of 
which is mandated by the ELVIS contract.  NASA has also implemented an automated visit 
control system, the NASA Foreign National Management System (NFNMS).  NASA's processes 
for handling foreign nationals call for checks of various U.S. Government agency lists to 
determine if individuals have been listed as barred from doing business with the Government or 
are otherwise to be carefully watched.  NASA visit processes will be used to manage visits by 
Bristol personnel to Vandenberg and to meetings, etc., held on the subject of SciSat 1. 
Compliance with these procedures supports this TTCP. 
 



KSC Procedures for foreign national access to KSC and CCAFS are contained in Kennedy 
Handbook (KHB) 1610.1, KSC Security Handbook, Section 406.  These call for a Technology 
Transfer Risk Assessment (TTRA) for visitors from certain countries and for any visitor who 
will be on station more than a total of 30 days in one year.  This procedure is specifically 
extended for Bristol personnel working at Vandenberg for more than 30 days in one year.  
Compliance with these procedures supports this TTCP. 
 
Recording:  All records, logs, notes, etc., that result from the operation of this TTCP will be 
maintained under the control of Analex' Empowered Official for five (5) full years after the end 
of the project. 
 
 




